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(57) Abstract 

PURPOSE: To keep resonance frequency high and to 
enhance production yield by forming a probe pattern on 
an, SOT substrate at a predetermined position and 
forming a catQever pattern as a silicon oxide film and 
removing the SI membrane of a non-oxidized part 

CONSTITUTION: An Si substrate 1 and an SOI substrate 
consisting of an insulating layer 2 composed of a 
silicon oxide film and an Si membrane 6 are used and, at 
first, a mask layer 11 is formed on the membrane 6 and, 
thereafter, a conical body 12 becoming a probe pattern 
is formed and further formed into a sacrifice layer 
pattern 7 by a semiconductor photoGghography process. 
This pattern 7 is oxidized to form an oxide film 8 
becoming a cantilever 3 and a taking-out electrode 5 is 
formed thereon by an electron beam vapor deposition 
method. Next, an oxide film 8 is patterned to form a 
cantiever pattern 3a and the pattern 7 is subjected to 
plasma etching to form a gap 9. The cavitation of a 
probe realizes low mass and resonance frequency can be 
enhanced and the yield at the time of the removal of a 
sacrific e layer can be enhanced. 
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l ] Si mm&fr e>&% frxAifcSMfcflWt 

nTf8.ZS0 1g,&Zm\ 4>fc<tt>TfB© (a) * 
.J:tf (b) ©XBtfr?T.>iatoaftTV»ft*a*0-'- 
©S i$®£lifc£-r£. SMN6*T**;'? l WX-©* 

(a) S lMmtBfc'UTS'Un^MglfcUT* 

(b) Bf3£ft>ttBK:a»/^->ft»dfr43»: JO 
BM2]'. (b) Ig©«fc (a) ISSfrSil* 

[gf*3l33 (a) Ig©&fc: (b) Ig€fr5il* 

[^*^4] (b) I|«i,-*>fWHV->J: 
t * U 7 * X tKttfc * HS»J* U m<K $MV< 

Barons. 

[!?#Si53 *>?WW^->JgJ««IC, KA* 
[M**6] . S i SKRfcSfc. ^Xviyf^K 

& 

lbft9l6G*©£&. • . ' . 

«*»ric$n& , b©T?»-5ii*JB i fic^u 7 ©vi-rn^ i 30 
JBiciBa©m . . 

[H#Si93 SOlSS*t. «fl«**T*»-©S-.- 
I £xAi$=:©S 1 "?xA*MftLT&&U *©2 
O ©0 x A©V>? nfr— 6 nfct>©T 

$> zmmm 1 js:^ l 8 ©^i**u&» 1 skes©^. 

06M©»«ftttW] 
[0 00 1] 

#ft«V»TfWr**>?U/X-. »IESTM (Scanni 
og Tunnel ing Microscope) , AFM (Atomic Tunnel in 40 
g Microscope) ItZtoH £n*3 — T'S'Xr-Afcl/T 

[0002] 

[«*©ftfS3 ifi*. /ha«MIBHM««i- 
.fc. ¥*Wa8Matt*J£&ffi (¥V*7*l>ijy??7 



yxASfflv^ctlcJcO, «7lelK&tt/jNaM*£*!H 
Arcs*. 

[0 0 0 3] dnS©^(C«tD. STM. AFM&i' 

*rtf€ffl#>?WX-©|fcf«itft2n, «*fcH3g;Wr 
*>nTV>5. ^(DimtLT, U. T. Duerig&Cirj^ 
&2tl1t®,fea.-y HcfctfSA^WX- ("Direct 
access storage unit using tunneling current tecnni 
ques", U.S. Patent Number 4,831,614) tfi&Z. 

[0004] n©±3fc*>?-wx-Mu e. 

Petersen!! J; & "Dynamic Micromecbanics Silicon:Tech 
niques and Devices" (IEEE Trans. El. Dev., Vol. ED 
25, No. 10, 1978, ppl'241-1250) KB«©#ftfcJ:oT 
f£§!2*-5. *©^§J£i£ti, S iS«±C->'Jn>S? 
fcm<fcm®a^fc£#>3 1 l-'A-A^->4J§?j£U 7 

jk& u 7t.®m\z £z>mis&xy?>!f\zji v ti>=f- wx 
-A^->©T»*Ki*-rs. ^om/ttt&vuyw 

A-teS iSffi±©h7>^X^t*«fl:-r5rtfeBl 
tg"T?&5 Of. D. Pohl, "Distance-controlled tunneli 
ng transducer", U.S. Patent Number 5,043,577) ■. 
, [0 0 0 5] Z.<D&o1Z®&H%1l> : ?\srt-\Z.m%.Z 

»H rn&©^#SjSSfc-r^tT, & 

ffljSS (image tracking speed) SitfSC t&-(?£2> 

[0 0 0 6] ■erofcfttctt, Rfl-tttra^wx-roA 
****±if.5fcfcfeK. asf* it;* >^ wx-©jt 

>9=-WA-S7tJU77Xxfcttm^a©^. «*.«■ 
[0 007] 

[»M*»«IRUi'5ttSllSS] LfrLtt&Z. T-f* 
SCtttT^^Vi. -enra, *>^Wt-©ia^ftS 
K£±tf S d t 3tfctt*Bft«F4. 831, 614-ff 91 

£Ttf * c t ■ctttunmESTtf * r tatT£3&©T<& 

SS^T, A*^a©S:)gH0. 0 1~1 O ON/m 

es©88ffl t -r ?> z. t m*. v n, 
[o o o 83 seot. ai«r*<kt;*>^wA-©afis 

[0 0 0 93 ^ffl^a&S^^^^Sftt^^UA 
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■nit 



-©it&SStCRttTfc*. *>f-WA*-iftffllcaD * 

(Stt) *^Ot)(D©*fi^«ISf.ttKT©SC (I) 
TSt>Stx5 (K. E. Petersen, IEEE Trans. El. De * 

ft= (3E 1/ (M+0. 2 3m) ) 

8&r©ftfi. mtt#>^W?-©J|gT&£>. 
[0 0 1 1] A < I) . * D. ^ffi«&S«^©smic 

[0012] *o£.oi&&fr*mtz.-ri]> : ?\'rt-om io 

JifcfrffiiUT. T. R. AlbrechlS (Method of forming 
microf abr icated cantilever stylus with integrated 
pyramidal tip", U.S. Patent Number 5,221,415) \Zk 
D , S i R*±fc»RUfc5< U 3 >RfcRR0> 6tt«R 

[0 0 13] - l/*>l/ftji«6. CCMfcRRfft, 221,415* 
Wiffl#ICfBS©^STtt, #?;*fcRR*&fcfT54« 

©Si. A 1 , Ti, NiR. SfcliHEKiCfeViT©* 
BRR6RRR > 'J 3 >RfcR. 5/ U n >mfcS6l&OM 

[0 0 14] Sfc, RRR£R©&&flfttf3 0 0t:Gl 
±TfcD. ^*©3g*H<t-5S«©««*lHlS-rsfc 
fcfctt. «7XBS 1 £«£S£RU>1IJU»R»R£8 
otl^/Vf ; iSigi£#7740 Corningfc 

2©;tf5XfcRj£;£n. RRfcRRTOfeS IWSftR. 

[0 0 15] $e.iC> WI»*KT3j?xit»*ttWR 50 

5 0 0 AKTteR*.. ¥ftttRR¥Rn±ftR6r«& 

[ooi6] «tt*>^wt-*»RL&«' . 
te»RRfc£Rte«RR»T*J:fcfcfcO. *>?Wf 

[0 0 17] *SRfM,831,614*RRRfcE«©;&i£ 40 
"TO. «IHt*0*>yw^-th5>5?X5'*S IS 

TSSIRRTH:. S 1 SSHJiCBMbR. JiKjea 
R. A 1 ERRS. A y -> a >Rfc £#*RR $ 

n, •5-ne.©e©±iP*issfiuftc5ttLT3~5wme 

Rfc&S. ftoT, £®3|tBRff4,831,614*iP!RRfc 
RSnfcRRRfcRRSftfcJi^Wt-Ttt. RR#>. 
R*C»ffif*fc»CR#r©Ra t UT>i>fc< it> 5 it 
mfiUitf&Rfcfc*. . 50 



v., Vol. ED25, No. 10, 1978, p.l247#R) . 
[0 0 10] 

Oki] 

• i /2/it •••(!) 

[0018] etc Rfl«ffiiga*<kzHKtt«4rr« 

D&£fcRRf*fc. R»*S6fcK<"r*i»R*«* ■ 

[0 0 19] RAtt, RR#©R*rS* 
DR/im»RT*t. Rfl-©HS^*>9 l W1-©Rfi 
£±0-5. 8£r£iIIS<f SlcftW A (I) ©#RR« 

.vy^^RR^cMWrRSjstjwa-fciaiiftD. mm 

[0 0 2 0] *H4*m,831,614-l»RRRTtt. 

^Wt-C^fcRRRiSttttSSKR 
Dftff (sticking) J f»T<. £H#«9©fcT£:«<. 

[0021] ^©i^^K^cR^r. passim. 

(l) «R»£RR««*R<«o, (2)SiSfi± 
ICJgRl;fch5>5?X^R©SRiaRtRRflS*J^R 
fc, (3) £g#SO©il6V^Sr£rrS;*7>?W'*- 

©^^*&^«-rs c t z m t?z. 

[0 0 2 2] 

[K)§£«?ifeT-5fc©©^8] '±R©B»*RRT«fc' 

©ic *xm\i. s i *R&i»s*s*xA±fcRfcR. 

#RR2nRRfldU£RRR*&R«S lRRriWR 
SnTJ&SSO iSRSfflK 4>fc<£VFf2© (a) 
fcitf (b) ©XSSfToT. JfclERfcSilTUfcWR 

#©s i»Rtttar*»»tRr**>5 t wt-©» 

[0 02 3] (a) S I«R«R*RflSl/T^U3>R 

(b) mfeo&mz&&rti?->mf$.tzxm 

SO iSfclCfcttSS iRRSRttRiU 
S iRRftRflsUfcRflane^^Wt-^^-^jtU 
TRV»*Ilfcfc.fct>T. S i £C£»RLfc¥R{tRR 

@K©@jp^±©ii5$t. s i w®<D®&mm&\z£ 
o. *>^wx-«»*-r*::£*naRi:fc«. cnic 

&#©&;* £<£<T€f. «^©SSlC<t5*fiM 
Ka©fiT£ffliA-5Ct*r5ItgiftS. Uy^V 
M-ttS i ^ftT5c:tlc«k0^$nfc>"jn>K 
4bR<fc0 D. Q<t£B<T'€?. * 
SjS«^©^SlC<fc Of^RLfc^^Wt-lcit^T^ 
R^jaSlC^USK^* (intrinsic stress) tfi$>1t 

C0 0 2 4] so ®i©s imtes^e.&s 
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TS>S.SS1©S 1 <5x./\\Zb7>i>X9t>Wf&ZtlT 

[0025] >?urt-&mi&-rzx® 
li. s iffBlro-gBSrlifcSLfc&i^ siffR&BMbtf 

*>*ww«'-->ttMtu a&r&ffjfc-r*. 

14, i^fVn-Zti'-^KXliyF (Spindt) etc 
iOg^^nfc^ffi (C. A. Spindt et al. "Physical 10 
properties of thin film field emission cathode. vit 
h molybdenum cones", J. Appl. Phys., 47. 1976, pp5 
248-5263) fcff^TfWT*. cntt*>9 l Wt-rt* 
->±fc««#ifc«B*r*l*»J*U S6t*U7 

M C T* U 7 -f ^ TBS© ItE*** 5 JS t X s> 5 1 > 7" 

U 7>9-13*j ^sft&fc-^fcffjai/fca. &£r£ 
. tm-e*ntfA<. n*.tfAu. ptwjinsns.' 

*©#&fcTe»*ffi£*>?-W*-±K«*J*-t*« 

[0 0 2 6] «©iSS#ft»*r**ttiUTtt. S iff 

(KOH) . ^fcxh^^T^x^A*** 
(TMAH) 4t'ffl7WJ*»«l:J:-3TI«^>y 

*>?W<-©/^->*Hfffc»^*Ci***i1Bfc 

fc*. ' 

[0027] b>*mM*m\-?zm%\z 

[0 0 2 8] Si ffUg£R**-r-5IgKi. ±EXSfcJ: 
D»*bfc«W*J:tf*>?W'{--Tao«ttJBttt«' 40 
's iffRSxy^anfcfe-rsiS-r**. 9xy hx 

y?>7*Ttt. S i &S«WlCX<>5 L >^r*Xy5 1 > 

K#*LV»Xyy>i'#ttttF5-fXyg 1 >y"C*D, 
«7x» hXi/5 1 >5 r »C<fc2.«e)a^©KlcigS«i:^-5> 

(sticking) felUSf -SHi**-^*. 
[0 0 2 9] ££&#7tbT«> C F« . SF«, NF 
t « CCl*. CC l J F 2 fc£©#7£ffl^T7'7XTX 
y?>^fc-Cl»*i«a»,Jfflc; SFe. NFittKfcK-iM: 
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[0030] r«:t>*. so 1 s iffge 

ttttJB^u s i mmsmKistcmfo® <*>*u/t- 

i s*fc^«bfc*iB<«6«ii»iB©eff*«±©i9a 

»©«Tft»*.6 C i*»*ItB 
[0 0 3 1] *>fWt-ttS i SrKfcT-SCi: 

-KJt'CTffUffrtiiaiCflfeCSJW:* (intrinsic st 
ress) tfi'JUK* %>?Vn-<ORK>1fimi3.1i\t*h<Db 

[0 0 3 2] S&fc. *>^Wt-«SOlS«©S i 
ff»*J»BMbLT»«L.&afclHJ:0a*fc». 

[0 0 3 3] K±©J:3fc. #58W©»STtt, S i* 

»ft*&ft*i>xA±fcB<mfctfLTiiteLfcff*a 

WES i »R*»Sr*.i:ifc±0*>?Wt-*»rt' 
[0 0 3 4] *¥oT. SRttrl/Cft^Wt-eS i 

ft^B»©£Mfl:a*i»iffii&a. 
[0 0 3 5] S JffMtflNtafclTJBVi. ■* 

ns^7Xvxy9 i >yiwj:oT»*-r«)CtT, 
^wi-©so#t*iHia-rart*»T?#5." 

[00 3 6] 

»i^js*Bff*ffffba*6iat«ftff^Tiifffl9t: 

Mti. 

[0 0 3 7] 1) 01 l4*fgl?S©J$Sf SWT 5 

'*>?WX-©»|fc*tlt©l«**r3»HT»0. 0 

[0 0 3 8] 02l:i3HT, lttSISfi. 2ttSiff 
3ttK'ft;i3*e>?S:-5*>9 L WN*-, 4tt»«f, 5ttK0 

ttjumffir*^. jas^2ttsois«©*a»i«>6* 

rj, *>^WC-fiSOlS«©S imiftMMsUT 
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[0 0 3 9] 01&ffltAT. 0 2^T*>?-Wt-(D. 
f£j£#JS£I89i - f ; 5 (01ffl&0«0 2©A-At9rfflt;: 

[0 0 4 0] cro*>?UA*-^fiEiSic:fflv^so I 
gfctt. S i Sfi 1 . -> 'J 3 >®<fcBI<£ v&Lzimm 2 
fcJctfS H?K6.t0^5 (01 (A) ) . 

[0041] urosoisffics mm& ±.\ms\w& 
-r*&»©s i<om^m^rz (01 (b) szu 

(C) ) „ S iPJ«#©#fifctt, 0. ffolterS OJicrom . 10 
achined Silicon sensors for scanning force microsc 
opy", I. Vac. Sci. Technol. B, Vol. 9. 1991, ppl35 
4-1357) KE«S*ITV>5S Ifrbf&Z&tti&tftt&l' 
IpbTfrafc. Jlftft, (1 0 0) ®©S l»K6±t 
©JECVDft (LPCVD) *'fe'&V>Tv'U3>S^K 

>»*u hi (b> ic*"rs' , J3>afl2«*&- 

USTXi'lllWSUfc 3 0%KOH#W*fc 
J;rj01 (C) ©##/^->tft*R8ft#l 2SJ&J& 
Ufc"&©T*£. ^ 
[0 0 4 2] R«#*»*bfciS 
7 * h "J V ^n-tT-lC i 0/^-->^bT<» 

(M^->7ft»*l/fc (HI '(D) ) • 
[0 0 4 3] #Cfc. Kffc^T. ®#£fctt®& • **» 

M-» zmfcistz (Hi (e) ) . cnc«to. m. 
[oo4 4] ^©ffiftK8±ica^sS«ffi©-a^*^> 

«^K-A*«*KJ:oTB-oKaS»BftT"«««l/ 30 
TCr5 0nmtPtl00nm^il. 7*hUV 

£#*t£b& (01(F)) . 

[0 0 4 5] ■?■©&, Kfl:K8£7* Vivify?*? 

a£Jgf£b (01 (G) ) > ^ViTSF.^XSrfflV»fc 

7£K5-f X>y?>9l>T&&9%m&l<rc (0 1 
(H) ) . 

[0 0 4 6] BUroiglCioT, 0 2©->U3>Sfl: 40 
[0 0 4 7] d©*>^WN'-©»?«rSS»H» »fl5R± 

ICC r £P ttffflJgSnTfcrj. ssn^esii^pt^tj 
m<. b*>t>5' l J3>Kfl:lBT»*snTV»*J:t*6 

>?|;:«i;*18»ili8i£©l8KEStfe*®0tt£«£b 
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KOH*^Jfi*ffl^TXy5 1 >^bT*>9 i b 

[0 0 4 9] (J5JSW2) 03. 4fc±tf5ti:. *-©H 
jrc#%W©&$r£#T3;fc>^W\ , -©J£j££j£©a'J 
©^S^-rxS0T?*5. 
[0 0 5 0] 0 6K-?-©X5gC«fc-3TfPKbfc^#H£W 
T*&«a>?Wt-#&j£SSTM7*n-7*©&8B 

[0 0 5 1] 06ir*3V^T, 2lBSi»fi, 2 2»S 
O I SffiJCfcttS^Jl. 2 3 ttS i fMt«ftfbb#& 
bfe->'J3>SftR«tO^»S!®. 24ttXt!>h5 

$H«-2 4tS^f?)K^ffi (*0*) ©SmcSibSh 

>^s«Esnoai-r5toaibm 3o««#i-2 4t 

K#© WD3£gB&f tC# Wt-±lC8*(£ bfc 

[0 0 5 2] Si Sfi2 1 tKSIim©3 0 ©IBKffiaWI 
it? IS 4 UciO«E^91Jn-r*Ci:lC±0. *>?wt- 
*»m*Cit)T^fiS-(i:S. 0 6lCtt0^bTV^V> 
:6<. S l&tfLklCiiMOS b9>^x^*^snT^ 

5 (04*«tr;5(c0*) . 

[0 0 5 3] «T. MOS h7>-7X^©^*3c7'n-feX 
0 3. 4*3j;r;5£fflV>T, R»S=rr*# 
>9=-UA-©»*«*«1-. 03, 4i5.ktf5 4' , 

©&0 ( (A) ~ (N) ) te. 0 6©B-BSrffilC^Vi 
T©t>©T*5. 
[0 0 5 4] £©*§£. SOlSfctbTte. 

iffiJi:®2 2£*TSS i&«2 12:2 l.atWfcifXt 

fc<b©£fflV>& (03 (A) ) . r©IS. n-MOSS 

2©RJStt5 0 Onmtbfc. 
[0 0 5 5] ^©J:5lCbT#6nfcSO lSffi©Sl 
Sffi2 1 aS0©±H* i e>9reU RJ?2^m©S 1^1 
K2 6S^bfc (03 (B) ) . 
[0 0 5 6]#K. S i&m*7*h > )V!fy7'r7v 
40 -feX£ffiV>T/'5*-x>£ r U 03 (C) |-jKT4Sttl 

[0 0 5 7] ^©^tt^/^-^SrW-rSS^S: 
KftTlfT.Sffl^TKitbT, ffifl:^2 8S:^bfc (0 
3 (D) ) . «4tB/^->±T©&«©JP*ttO. 

^©S8»©S i££2 l±©ffi^Ktt. KlbCfcrjJPS . 
ljimiftO. MOST©7W-;VHKfllK4 2 tbT 

[0 0 5 8]*»C, n-MOSSrS 1SS2 1±1C)e1^ 
50 U@«&*Jf6rB3 (E) C^bfci^lC. 7^-JW*1t:*iT0 
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(6) 



U y-h®@3 2£fc££Jg,gr>D3>£LPCVD 
icTffi^U /t*-x>iTbT04 (F) ©.fc5.&«j§ 
iUfc. 

[0 0 5 9] 5RIC, y-hKff:K3 
4 (G) ) . 

[0 0 6 0] PSG (U >#57.Jg) £ 1 ynUS 

Kb. -x > 2f u x%-n •> v"S- -> 3 >K 20 

3 5£JB/£Lfc. y-^itfb'KXI? 
©EISS®.>:&5Aim®3 4S:JEMSU S^r>^ 
-v-3 >B3 6 tft5a-S i N (1 ym) £04 

(H) lC^-T«fc5lCS 1 H< tN^am&flWZ&Q? 
7XVCVDICT»(£1/T, n-MOSSffc. 
;H*Kfl:R&c*#fcn -MOS©J§JSte£j3 /t mT?&o 
fc. 

[0 0 6 1] tOE 8Sfl;l8l2 Sfc/^-X^LT* 
>fWWV->2 3 a£^f£b (04 (I) ) , ffl 
>5 L WW^->2 3 a±(CSt^SI^©-aT 20 

Cr (5 0nm) £Au (lOOnm) 7* 

Sffi2 5£itfl!liS3 0Sff!Elfc (0 4 
(J) ) . 

[0062] ^if>hetw«fcog^snfc*ss 
m^rm&2 4&w)mi>mm2 5±fc#jfcLfc. *■© 
•x8*05*fflv>Tawrs. 

[0 0 6 3] 04 (J) r^bfcSfi±lCUi?Xh&3 
MmM I. A 1 S3 8 SISIf ttSffl^lU, 50 
7* H'jy^77-f^OtX*fflt>TA 1R3 8 (C^-'J 
7^7.3 9£ffi^U ®$#X£fflWi7'7XVX>;/3 1 
>^lC<tD^'J7>rX3 9TfiSSX^5 1 >^bfc (05 

(K) ) . m^H-A^itftlriOAUctD^gg^ 
gJg4 0£jG£J8U 3 um(DM2<Dm&2 4£®j£b 

(0 5 (L) ) . UiS7>h£®M?z>G®%m\zri)7 

\**7?Z£t\Z±*)®£Lrz (0 5 (M) ) . *© 

7^Xy^>:7*LT£$2 9£7gfi£l<fc. 
[0 0 6 4] «±©XgfcJ:D. 06lC^Lfcm^l;lHl 40 
ffi£-ftfcbfc(S®;mc«fc D£ffi*Jt6fc S TMXn-7 

ffct>ts. *^ffl«T#e.nfc 

* Wt-fc*»?l*. #SftSf4. 831, 614^*5 <fctf 
5,043,577^W«iSlCiaa©^JiCTtJt®EUT, 8&r© 
S££fc<T-5;i£a<T£fc (S i SfcffilCJ&fcbfc* 
W A- 1 Jt& t T, 8£r©iiS £ £fcJ 3 a m{£ < "T S 

[ 0 0*6 SjiftgWfR 831. 614#?8fflSfcS0E©3r.-f 50 
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7\ TfcfcS. Sffi®©7-f-;VHK(bK4 2*ffl^T 
f£KLfc££rtt£©#>?UA-£*8fl©*iS0il 2 IC 

E-) . S iSfiffi^e.©^5feS®fiB€:|Bl-ICbfcS 
£©&* ©*{g^KSc&iRl^ tfc. 

[0 0 6 6] *©££. »*W«&V»*>yW*-©*S 
ra®S^lC5 0 kHzT&O, 8&H£ottfc«£. hK 
#©fl£*©:5"fX TOK«6(tm) *U 5kHzT& 
ofc©tC*tLT, fW©*56WO*>?Wt- (Ktr* 
S3ym) TB34kHztftD, Sys©S£rtt€r;*J> 

5 L wA-icJt^T«^Ka^*«j2f&m±t)fto, 

[0 0 6 7] ^^©rt^WS-KLrUl^WS i 

mfrtzztiz&Qttsivfzctfrz. ojiotik. & 
^^©Tjstct^T^ssnfc^^ixA-tcjt^ 

T^^iaiSI-tC^RfS* (intrinsic stress) ifi 
*>?W?-©RiD*se^Vit)©t^:ofc. 
[0 0 6 8] *^©^^ffitC«koT*^$n 

•Ctt. n-MOS h5>yX^©»fKX8IC3V»T©* 
%tWV1t&> /U#-7 h7>i?Z9$:'£tSB i -CM 

t^BltgT*^. B i -CMOS£#j£-f5»£-fctt» 

v^nticto, so ig«£jBM£-r*££ar5rsre;& 

5. B i -CMOSlCTffil&^S&^-t^XS&Bi 
Wi. n-MOS«»riET*X8»4RffW*©^n-tX 

[0 0 69] 

0. (1) £®ZftVT* *>?Wt-*S lSSffi<fc 
jfc&£i£<#o (2) SO I 

nss \ &fcuzY7>i?7.z*&m%z.t-Q*m#- 
ftffl@g5to«tt<b#^iietaD. (3) *>?w?- 

0 #fc < . ( 4 ) ISftK® J«ft© S 1 »« t y 
y^>^-p^T2>Ctt?. «ttS»4©IRIiraStft 

[SfflOffimftBlM] 

[01] *«M©««-S*TS*>5 l U/t-©»j3C?ft 
©103 (^JS«SJ1) ^-TXg0T*5. 

[0 2 ] £JS«a| i TSigSnsS&r&W-rSTJ >5F Wt 
-©«®^0T*2.. " 

[03] *nw&m8^£iJ>^n-<DWtidi& 



, o 5] *k 



-234- 



233- 



(7) 
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(E) ) £*TXg0T&£. 

[04] $mm2oxm<D*m<D5mv& (xg (f> - 

(J) ) S»fX3BHT»*. 

[05] mmm2<Dxn<Dmt<D4m cxa «o - 

(N) ) fi«1"XSHT**; 

[0 6] **«2T»Bsn*i»«'*«rr**>9 L w , c 



12 



8, 2 8 mm 

9,2 9 £18 
1 1 



1,21,21a S ISffi 

2, 22 tmm 

3, 2 3 *>yWX- 

3 a, 2 3a Wt-W-> 

4, 2 4 «W 

5, 2 5 l&OfflLSfli 
6,2 6 S iSffil 

7,27 w&mw-y 

[HI] 



(C) 



10) 



12-PWt* 




1 2 
.30 
3 1 
3 2 
3 3 
34 
J/? 3 5 
3 6 




[06] 



2SJRuaaL*s 



n j>] ;V: : . 




4iceri» 



-235- 




-236- 



(9) 



»H¥7-3 3 3 2 3 2 




—237- 



